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Oescriptfon 

THIS INVENTION relates to a process for produc- 
ing liquid and, optionally, gaseous products from gase- 
ous reactants. ft relates also to an installation for 
producing liquid and, optionally, gaseous products from 
gaseous reactants. 

WO-A-93/16796 discloses a slurry reactor contain- 
ing an internal filtering unit. A pressure drfferentfal exists 
accross the filtering membrane and pressure flucctua- 
tions are imposed. The magnitude of the pressure fluc- 
tuations may be such, that some backflushing will occur. 

According to a first aspect of the invention, there is 
provided, broadly, a process for producing liquid, 
according to claim 1 . 

While it is believed that the process can at least in 
principle have broader application, it is envisaged that 
the solid particles will normally be catalyst particles for 
catalyzing the reaction of the gaseous reactants into the 
Ikiiuid product, and, when applicable, the gaseous prod- 
uct; and the suspension liquid will normally, but not nec- 
essarily always, be the liquid product 

Furthermore, while it is also believed that, in princi- 
ple, the process can have broader af)pl(cation, it is 
envisaged that it will have particular application in 
hydrocarbon synthesis where the gaseous reactants 
are capable of reacting catalytically in the slurry bed to 
form liquid hydrocark>on product and, optionally, gase- 
ous hydrocarbon product. In particular, the hydrocartran 
synthesis may be Fischer-Tropsch synthesis, with the 
gaseous reactants being in the form of a synthesis gas 
stream comprising mainly cartx>n monoxide and hydro- 
gen, and with both liquid and gaseous hydrocarlx>n 
products being produced. 

The catalyst partides can thus be any desired 
Fischer-Tropsch catalyst, such as an iron-t)ased cata- 
lyst, a cobalt-based catalyst, or any other Fischer-Trop- 
sch catalyst The catalyst particles may have a desired 
particle size range, eg no particles greater than 300 
microns and less than 5% by mass of the particles 
being smaller than 22 microns. The catalyst particle size 
range may be selected, bearing in mind the filtering 
medium. Conversely, the filtering medium may be 
selected bearing in mind the catalyst particle size 
range. 

The slurry bed can thus be provided in a suitable 
vessel, with unreacted reactants and gaseous product 
being withdrawn from the vessel above the slun^y bed, 
and the separated liquid product also being withdrawn 
from the vessel. The vessel will thus be maintained at 
normal elevated pressure and temperature conditions 
associated with Fischer-Tropsch synthesis, eg a prede- 
termined operating pressure in the range 18 to 50 bar, 
and at a predetermined tenperature in the range IGO^C 
and 280**C, or even higher for the production of lower 
boiling point product. 

The slun-y bed may be characterized thereby that it 
and in particular the filtration zone thereof, is not 



mechanically mixed or agitated, eg not mechanically 
stirred. The catalyst particles in the slurry bod. and in 
particular In the filtration zone thereof, are thus main- 
tained in suspension by the turbulence created k>y the 

5 synthesis gas stream passing through the slurry bed, ie 
bubbling through the bed. The gas velocity through tiie 
slun^y bed Is tiius sufficiently high to maintain the slurry 
bed. and in particular the filtration zone thereof, in a 
state of turbulence or suspension. Thus, the superficial 

10 gas velocity through the filtration zone may be between 
5 and 70 cm/s, typically between 15 and 55 cm/s. based 
on the filtration zone open aoss-sectional area. 

According to a second aspect of the invention, 
ttiere is provided an installation for producing liquid 

IS according to clai m 1 5. 

The filtering medium may be part of a filter cartridge 
or element mounted in the vessel, and may be of a type 
which is of elongate form, with the filtering medium 
being of cylindrical form and enclosing a filtrate collect- 

20 ing zone, and with a filtrate outlet for withdrawing filtrate, 
ie liquid product, being provided at one end tiiereot 

While, in principle, the filtering medium can be any 
desired filtering medium having a desired opening size 
to prevent catalyst partides passing therethrough, it is 

25 preferably of a type with which permanent clogging or 
impregnation thereof with the catalyst particles does not 
occur. Thus, the filtering medium can be a mesh, porous 
material such as ceramic, perforated sheet, spiral wire 
wound, eg from wedge wire, or the like. 

30 The filter elements may be located at the same or 
different levels within the filtration zone. Preferably a 
number of the litter elements are located close to the 
upper surface of the slurry bed, ie the filtration zone is 
provided close to the upper surface of the slurry bed. 

35 The filter elements may be arranged in a plurality of 
banlfs, with each filter banl^ comprising a number of tiie 
filter elements. 

In principle, the elements can be located at any 
desired inclination; however, they are preferably located 

40 vertically with their liquid product or filtrate outlets 
directed downwardly. 

The passage of the liquid product through ttie filter- 
ing media ma^ be effected by applying a pressure differ- 
ential across the filtering media and any cake buikJ-up 

45 thereon. Preferably tiiis pressure differential may be up 
to 8 bar, and is typically in the region of about 4 bar The 
pressure differential may be effected by withdrawing the 
liquid product into a njndown vessel which is at a lower 
pressure than the reactor vessel, with the filtrate outlets 

so of the filter elements t>eing connected to the rundown 
vessel by means of suitable liquid product conduits. The 
conduits may include a primary liquid product conduit 
leading from the filtrate outiet of each filter element; a 
secondary liquid product conduit into whfoh the primary 

55 conduits of all the filter elements of the particular bank 
of filter elements tie; and a tertiary liquid product conduit 
leading to the rundown vessel, with the secondary con- 
duits all tying into tiie tertiary conduit. 
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The flushing fluid may be process or non-process 
derived liquid and/or gas, eg some of the ^K\uki and/or 
gaseous product. 

The backflushing may, In general, be effected In 
pulse-like fashion. Thus, the backflushing may comprise 
an initial pulse of flushing liquid and/or gas, optimally 
followed by one or more further pulses of flushing liquid 
and/or gas. Each backflushing pulse may comprise initi- 
ating bacWIushIng rapidly, le commencing flow of flush- 
ing fluid rapidly; and t>ackflushing the elements rapidly 
with a volume of the flushing fluid. This volume of flush- 
ing fluid may be relatively large, eg approximately equiv- 
alent to the internal volume of the filter elements. It can, 
however, be less than the internal volume of the filter 
elements, eg less than half their internal volume. When 
the volume of flushing fluid used during the initial pulse 
is relatively large, the volume of flushing fluid used dur- 
ing a second pulse may be less than that of the initial 
pulse, eg less than half the Internal volume of the ele- 
ments. However, when the volume of flushing fluid used 
during an initial pulse is relatively sn^ll as hereinbefore 
described, th^ the volume of flushing fluid during a fur- 
ther or second pulse may be simitar to that of the initial 
pulse. The nature of any further pulses, when utilized, 
and the volume of the flushing fluid used during such 
pulses, may be similar to those of the second pulse 
hereinbefore described. 

The pressure differential across the filtering media 
and filter cake during backflushing may be up to 10 bar 
depending on the degree of clogging or age of the filter- 
ing media, and is typically in the region of 5 bar. 

The flushing fluid fk>w rate may be at least 6000 
//h/m^ of filtering media. Thus, the flushing fluid flow 
rate may be between 6000 i/Nrr^ of filtering media 
when the pressure differential across the filtering media 
is about 5 bar, and between about 10000 and 12000 
//h/m^ when the pressure differential is about 10 bar. 

The waiting period during which no filtering or back- 
flushing fakes place, ie during which there is no liquid 
flow through the filtering media of the elements, to 
enhance subsequent filtration, may be between 15 and 
60 minutes, or even longer, but Is typically about 30 min- 
utes. 

The liquid produa conduits and rundown vessel 
may conveniently form part of the backflushing means, 
with the rundown vessel then also constituting a flush- 
ing fluid vessel and the liquid product conduits constitut- 
ing flushing fluid conduits; however, if desired, a 
separate flushing fluid vessel and flushing fluid conduit 
leading from the flushing fluid vessel to the secondary 
conduits, may be provided. The backflushing means 
may include at least one quick opening valve or the like, 
for effecting the backflushing pulses, in one of the flush- 
ing conduits; and pressurizing means fbr pressurizing 
the flushing fluid vessel. Thus, backflushing may be 
effected by pressurizing the flushing fluid vessel with the 
vessel containing some flushing liquid and/or gas, 
which may be product, and then actuating the quick 



opening valve until the desired volume of flushing liquid 
and/or gas has passed through the filter elements of a 
bank of the filter elements in the second direction. 
Instead of utilizing a pressurized flushing fluid vessel, a 

5 puntp and/or compressor can be used for supplying tiie 
flushing fluid to the filter elements. 

In particular, backflushing may be effected by pro- 
pelling or forcing residual liquid product in the conduits 
back through the filter elements in the second direction, 

10 preferably also through a restriction orifice located in the 
primary conduit of each filter element, by means of 
pressurized gas. It has been found that cleaning of the 
filter element surfaces is considerably improved, thus 
enhancing subsequent filtering performance thereof, 

IS when bacMlushing with the gas is effected for at least a 
sufficiently long period of time to displace substantially 
all the residual liquid product through the restriction ori- 
fices back into the filter elemente. Backflushing with gas 
also has the advantage tiiat the gas thereby introduced 

20 into the reactor vessel and which is removed witii tiie 
product gas, does not have to be filtered again, tiiereby 
reducing loading on the filter elements during filtration. 

The invention will now be described by way of 
example witii reference to the accompanying diagram- 

25 matic drawings. 

In the drawings. 

FIGURE 1 shows a simplified flow diagram of a 
large pilot plant installation according to one 

30 embodiment of the invention, for producing gase- 
ous and liquid products from gaseous reactants; 
FIGURE 2 shows an enlarged side view of one of 
the filter elements shown in Figure 1 ; 
FIGURE 3 shows, in part, an enlarged sectional 

35 view through Ill-Ill in Figure 2; 

FIGURE 4 shows, in part, a sectional view through 
IV-IV in Figure 2; and 

FIGURE 5 shows a simplified flow diagram of an 
installation according to another embodiment of the 
40 invention, fbr producing gaseous and liquid prod- 
ucts from gaseous reactants. 

Refen-ing to Figures 1 to 4, reference numeral 10 
generally indicates an installation according to one 
45 embodiment of the irr/ention, tor producing gaseous 
and liquid products from gaseous reactants. 

The installation 10 includes an upright cylindrical 
Fischer-Tropsch syntiiesis reactor vessel 12. 

The vessel 12 provides a slunry bed zone normally 
so containing a slurry bed 14 of catalyst particles sus- 
pended in liquid product and ti^rough which gas is pass- 
ing, as described In more detail hereunder. The slurry 
bed 14 has an upper surface 16. and the expanded 
height of tiie slurry bed 14 while gas passes ttirough it 
55 is typically between 14 and 1 8 m when the total reactor 
length is about 24 m. 

A synthesis gas flow line or conduit 1 8 is connected 
to a gas inlet (not shown) provided at the bottom of the 
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vessel 12, while a gas withdrawal flow line or conduit 20 
leads from a gas out\et (not shown) provided at the top 
of the vessel 12. A suitable gas distributor (not shown) 
is connected to the gas inlet. 

The installation 10 also includes a plurality of filter 
elements 30 (only some of which are shown) located In 
a filtration zone 22 within the slurry bed 14, ananged in 
a plurality of banks. Each filter element 30 is of elongate 
cylindrical form, and comprises a cylindrical filtering 
medium 32 enclosing a fiftrate or liquid collecting zone 
33. The medium 32 is located between end plates 34, 
36. a mounting rod 38 protrudes from the end plate 34, 
while a flanged liquid outlet 40 is provided on the end 
plate 36. Thus, by means of the outlet 40, filtrate or liq- 
uid can be withdrawn from the collecting zone of the ele- 
ment or cartridge 30. The elements 30 are mounted in 
position in the vessel 12 by means of the rod 38 and 
flanged outlets 40. This mounting is not shown in detail 
in the drawings, but is typically effected by connecting 
the rod 38 to a lattice or grid spanning the vessel 12, 
while the outlet is connected to a conduit as hereinafter 
described. 

The filtering medium 32 comprises a spiral wound 
wire 42 embedded in, or attached to, circumferentially 
spaced elongate supports 44 extending between the 
end plates 34, 36. Filtration openings or slots 46 are 
thus provided between adjacent loops of the wire 42. 
The wire 42 has, adjacent the openings or slots 46, sur- 
faces 47 which taper away from each other, in the direc- 
tion of the collecting zone. The wire 42 thus also has 
surfaces 48 against which a cake of catalyst particles 
(not shown) will fbrm, as described in more detail here- 
under, when liquid product is filtered by the elements 30 
as it passes through the slots 46 in the direction of arrow 
49. As a result of the tapering surfaces 47, solid parti- 
cles will not readily permanently clog or impregnate the 
openings or slots 46 when filtered product passes 
through in the direction of anow 49. 

Typically, the filter elements 30 have an external 
diameter of 1 1 to 12 cm. with the wire 42 being of stain- 
less steel. The wire 42 is typically about 1.2 mm wide at 
its base. The width of the slots or openings 46 is typi- 
cally between 0.02-0,04 mm. 

Instead of the filter elements 30, any other suitable 
elongate filter elements or cartridges, such as ceramic 
or sintered metal filter elements, can be used. 

The filtration zone 22 is preferably located at a high 
level within the slurry bed, so that the filter elements 30 
are located near the upper surfoce 16 thereof. As a 
result, they will not be embedded in settled solids or cat- 
alyst on slumping of the bed 14 which will occur if the 
gas feed to the vessel 12 is interrupted. However, it has 
been found that the filtration zone 22 need not neces- 
sarily be located near the top of the slurry bed 14 but 
can instead be located lower down since, should such 
bed slump occur, it has been found permanent clogging 
of the filter elements 30 will still not readily occur even if 
the elements are completely sunrounded by settled sol- 



ids or catalyst. 

The elements 30 are preferably located with their 
outlets 40 directed downwardly so that any solid or cat- 
alyst fines which pass through the slots 46 with the fil- 

5 trate (liquid product) will tend to collect in the tx}ttom of 
the collection zones of the filter elements 30 from where 
they will be washed out with the liquid product 

To the outlet 40 of each of the filter elements 30 is 
connected a primary conduit 51 , fitted with a restriction 

10 orifice 50. The conduits 51 of all the filter elements 30 
making ip a bank of the elements tie into a common 
secondary conduit S3 fitted with a shut-off valve 52. All 
the conduits 53 tie into a common tertiary conduit 54, fit- 
ted with a quick opening valve 56. A conduit 55 leads 

IS from the conduit 54 and is fitted with a shut-off or isola- 
tion valve 58. The conduit 55 leads into the top of a liq- 
uid blowdown vessel 60. A liquid rundown conduit 62. 
fitted with a shut-off valve 64, leads from the bottom of 
the vessel 60. The conduit 55 also serves as a back- 

80 flushing conduit for gas. Alternatively, a liquid backflush 
conduit 66, fitted with a shutoff valve 68, can lead from 
the conduit 62, upstream of the valve 64, back to the 
conduit 54. between the valves 56, 58. 

A pressurizing gas conduit or line 70, fitted with a 

25 control valve 72 leads into the top of the vessel 60, while 
a vent conduit or line 74, fitted with a control valve 76, 
leads from the top of the vessel 60. 

In use, synthesis gas, comprising mainly carbon 
monoxide and hydrogen, enters the reactor vessel 12 

30 along the f tow line 1 8. The gas flow rate to the vessel 1 2 
is such as to give a superficial gas velodty in the filtra- 
tion zone 22, based on tiie open cross-sectional area of 
tiie filtration zone, of between 5 and 70 cnVs, typically 
about 30 to 40 cm/s. 

3S In the reactor vessel 12, which is characterized 
tiiereby that it contains no mechsuiical mixing or agita- 
tion device such as a mechanical stirrer, tiie slun-y bed 
14 is maintained. As mentioned above, the sluny bed 
14 comprises catalyst particles suspended in liquid 

40 product, ie liquid wax produced in the vessel 1 2 on reac- 
tion of tiie gaseous reactants. The catalyst particles are 
maintained in suspended state in the slurry bed 14, and 
in particular in tiie filtration zone 22, only by means of 
tiie turbulence created therein by the gas passing 

45 upwardly therethrough. This turbulence also inhibits 
excessive cake build-up on the filtering media, and thus 
enhances f iltiBtion flirough the media. 

The catalyst can be any suitable Fischer-Tropsch 
synthesis catalyst, and can typically be an iron-based 

50 catalyst prepared by precipitation and spray-drying. The 
catalyst particle size distribution is such typically that 
fliere are no particles larger tiian 300 microns, while tiie 
firaction of particles smaller than 22 microns is typically 
less than 5% by volume of tiie catalyst loaded into tiie 

55 reactor vessel 1 2. However, it has been found tiiat while 
tiie proportion of small particles, ie particles smaller 
tiian 22 miaons. should be as low as possible, up to 
40% by volume of such particles, based on total catalyst 
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volume, can be tolerated. It has further been found that 
higher filtration rates are achievable when the content of 
particles smaller than 5 microns is minimized. However, 
it has been found that up to 25% by volume of such par- 
ticles, based on total catalyst volume and measured in 
the end of run slurry, still gives satisfactory filtration 
rates. The mass percentage of catalyst in the cata- 
lyst/liquid product slurry of the slurry bed 14 Is up to 
40%. 

The vessel 12 Is typically maintained at an operat- 
ing pressure of about 20 bar, and at an operating tem- 
perature between IWC and 260''C, typically about 
240"C. However, the operating pressure can be in 
excess of 20 bar, and the operating temperature higher 
or lower than 240**C. as hereinbefore described, 
depending on the nature and spread of gaseous and liq- 
uid products required and the type of catalyst used. Nat- 
urally, the vessel 12 will be provided with suitable 
temperature control means, such as cooling coils for 
controlling the reaction temperatures, as well as suita- 
ble pressure control means such as a pressure control 
valve. 

In the vessel 12, as the synthesis gas passes 
through the sluny bed 14, the carbon monoxide and 
hydrogen react to form a range of products in accord- 
ance with known Fischer-Tropsch reactions. Some of 
these products are in gaseous form at the operating 
conditions of the vessel 12 and are withdrawn, together 
witii unreacted synthesis gas, along the flow line 20. 
Some of the products produced, such as the waxes 
already menttoned. are in liquid form at the operating 
conditions of the vessel 12, and act as the suspension 
medium for the catalyst particles. As liquid product is 
formed, the level 16 of the sluny bed naturally rises, and 
the liquid product Is thus withdrawn In the f llti'ation zone 
by means of the filter elements 30 and rundown vessel 
60 to maintain the slurry bed level. This internal filtration 
const'itutes a first stage of the operating cycle of the filter 
elements 30. 

The liquid product which passes through the filter 
elements 30 and which contains a relatively small con- 
centration of solids (catalyst) typically between 2 and 
200 ppm. passes, by means of the conduits 53, 54 and 
55 into the vessel 60. The vessel 60 Is maintained, by 
means of pressurizing gas introduced along the line 70, 
at elevated pressure, which is, however, lower than that 
In the vessel 12. Typically, the pressure in the vessel 60 
Is set such that the pressure differential aaoss the filter- 
ing media of the elements 30 and any filter cake build- 
up thereon, is about 4 bar. 

In this fashion, a relatively constant slurry bed level 
In the reactor is maintained. However, when the filter 
cake has built up to some thickness, it must then be 
backflushed from the filtering media, in a second stage 
of the operating cycle of the filter elements 30. The 
backflushing is effected by shutting the quick opening 
valve 56 and valve 58, and withdrawing at least some of 
the liquid product in the rundown vessel 60, through the 



ftow line 62. in order to remove any solids which have 
settled out in the bottom of the vessel 60. The pressure 
in the vessel 60 is then increased, by means of the gas 
pressurizing line 70, to a pressure greater than the 

5 operating pressure in the vessel 12. As a result of the 
static head of liquid (wax) In the rundown conduits, the 
liquid pressure at the quick opening valve 56 is typically 
slightly lower than the pressure in the vessel 60, but still 
sufficient for backflushing. When it Is desired to back- 
to flush with liquid, the vessel 60 will thus contain some liq- 
uid product; however, if it is desired to backfiush witii 
gas. the vessel 60 will be pressurized with gas only, 
which can then be gaseous product such as tail gas. 
Backflushing is effected in pulse-like fashion on one 

15 bank of filter elements 30 at a time, using either liquid 
product or gas. Thus, during backflushing. one of the 
valves 52 will be open, with the remaining valves 52 
closed. For l>ackflushlng with liquid, valve 68 will be 
open, while for backflushing with gas. valve 58 will be 

so open. In a first backflushing step, the quick opening 
valve 56 is opened rapidly in less than 0,8 seconds, and 
a volume of liquid product or gas. approximately equiv- 
alent to the internal volume of the filter elements 30 
making up the bank of elements being flushed, is 

25 allowed to pass from tiie vessel 60, to produce a flow 
through the tjackf lushing conduit 66 or 55, and the con- 
duits 54, 53 and 51 , thereby to provide flushing fluid 
through the bank of elements 30, in a second direction 
opposite to the direction in which the product flows dur- 

30 Ing filtering. This typically takes up to 30 seconds. 
Thereafter, the quick opening valve 56 is again shut. 

If a second backflushing step is desired, tiie vessel 
60 is tiien again repressurized. In a second pulse-like 
backflushing step, tiie quick opening valve 56 is again 

35 opened rapidly for a second time. This time a flushing 
fluid volume equivalent to about one-third of the volume 
In tiie first backflushing operation, Is allowed to pass 
from the vessel 60 to the filter elements 30. The valve 
56 is thereafter again closed. If desired, at least one fur- 

40 ther similar backflushing step can be effected on that 
particular bank or filter elements. 

Thereafter, the remaining banks of elements can 
similarly be bacWIushed, by opening and closing the 
appropriate valves 52. 
45 In particular, rapid backflushing may be effected by 
using pressurized gas, which forces residual liquid prod- 
uct In the conduits through tiie filter elements in the sec- 
ond direction. Preferably, backflushing is then effected 
at least until backflushing gas starts passing through 
50 the restriction orifices. This leads to tiie advantages 
hereinbefore set out, viz effective cleaning of tiie filter 
element surfaces, and reducing extra loading of tiie fil- 
tering elements during filtration to no more than the vol- 
ume of the residual liquid product in the conduits and 
55 filter elements, which is displaced during backflushing 
with the gas. 

Without wishing to be bound thereby, it is believed 
that during the first or initial backflushing step, any gas 
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which has collected in the elements 30. is displaced by 
the t)ackflushlng fluid and some dislodging of the filter 
cake from the filtering media may be effected. During 
the subsequent backflushing step, dislodging and 
breaking up of the filter cake from the media by hydrau- 
lic action is primarily effected. 

The flow rate of flushing fluid, during the first and 
second backflushing steps, is typically between 6000 
and 9000 //h/m^ of filtering medium at a pressure differ- 
ential of about 5 bar. and between 10000 and 12000 
iTh/nf of filtering media at a pressure differential of 
about 10 bar. as hereinbefore described. THeflow and 
distribution of the flushing fluid to the filter elements 30 
of the bank of elements being flushed, is regulated by 
means of the restriction orifices 50. which typically have 
orifice sizes of about 7.5 mm. but the actual size 
depends on the flow per element and the nun*>er off ele- 
ments per bank. The restriction orifices 50 thus sen^e to 
distribute the backflushing fluid evenly between the filter 
elements 30 off the bank being flushed. 

Thereafter, in a third stage of the operating cycle of 
each bank of filter elements 30. they are subjected to a 
waiting period in which no liquid passes through them. 
The Applicant has fbund that the filtration rate, when the 
filter elements 30 are then thereafter again sul^jected to 
filtration as hereinbefore described, increases with an 
increase in the duration of the waiting or non-active 
period. However, this must be balanced against the dis- 
advantage that the filter elements are out of sen^ice dur- 
ing these waiting times. It has been found that a waiting 
period of between 15 and 30 minutes gives good 
results. It is believed that, during this waiting period, cat- 
alyst which has been loosened from the filter media of 
the elements 30 and partially broken up during the 
backflushing stage, is effectively broken up further, 
removed from the filter media surfaces and re-mixed 
remotely from the filters 30. by means of the turbulence 
within the slurry bed 14. K is believed further that the 
gas superficial velocity through the filtration zone 22 
may influence the optimum duration of the waiting 
period- 

During the waiting period, gas is vented from the 
rundown vessel 60 by means of the line 74, in order to 
return the vessel 60 to the pressure required for the 
subsequent f iltering operation. 

It is believed that, by means of the internal filtration 
and backflushing as hereinbefore described, the slurry 
bed 14 can be maintained at relatively constant levels 
for prolonged periods of continuous operation. In pilot 
and commercial plant tests which have been con- 
ducted, It was fbund that the vessel 12 could operate 
reliably for several months wrth no permanent clogging 
of the filter elements 30 or mechanical failure thereof 
occurring, tt may. however, be necessary to withdraw 
some slurry from time to time, and to add fresh catalyst, 
eg to maintain catalyst activity. 

During the tests, it was also found that good instan- 
taneous filtration rates, on average in excess of 500 



min^, were obtained, provided that the waiting period 
to which the f ilter elements wore subjected was at least 
15 minutes, and preferably about 30 minutes as herein- 
befbre described. 
5 Referring to Figure 5. reference numeral 100 gener- 
ally indicates an installation according to another 
embodiment of the invention, for producing gaseous 
and liquid products from gaseous reactants. 

Parts of the installation 100 which are the same or 
10 similar to those of the installation 10 hereinbefore 
described with reference to Figures 1 to 4. are indteated 
with the same reference numerals. 

In the installation 100. each conduit 53 is provided 
wHh one off the quick opening valves 56. while the jxes- 
15 surizing conduit 70 for the vessel 60. and the backflush 
conduit 66 are dispensed with. Instead, each of the con- 
duits 53 is in the form of a loop, with the valve 56 pro- 
vided near one end of the loops, and valves 102. 104. 
which are similar to the valves 52, 56 respectively, near 
20 another end of the loop. The conduits 53 also tie into a 
common backflush fluid conduit 1 06. which leads from a 
backflush fluid vessel 1 1 0 . and is fitted with a valve 1 08. 
A gas pressurizing line 112. fitted with a valve 114. 
leads into the vessel 110, as does a backflush liquid 
25 feed line 1 1 6. fitted with a valve 118. 

For liquid backflush. the vessel 110 is supplied, by 
means of the flow line 116. with backflush liquid which 
can be. but is not limited ta filtered wax from the vessel 
60 The pressure In the vessel 110 is maintained at a 
30 pressure which is preferably at least 5 bar higher than 
the pressure in the reactor vessel 12 by means of gas 
introduced along the flow line 112. The rate at which 
gas is introduced is preferably sufficient to prevent a 
drop in pressure in the vessel 110 of more than 1 bar 
35 during backflushing. 

For gas backflush, no liquid is supplied to the vessel 
110 which is thus f nied only with gas, eg tail gas, intro- 
duced along the flow line 1 1 2. 

Backflushing is effected on one bank of filter ele- 
40 ments 30 while maintaining filtration through the 
remaining banks, by closing the filtration valve 56 of that 
bank. This is followed by rapid opening, preferably in 
less than 1 second, of the backflush valve 104 of that 
bank of elements. The backflush valve 104 remains 
45 open fbr a period which is sufficient for the required vol- 
ume of backflush fluid to f tow out of the backflush vessel 
110 along the conduit 106. and Is thereafter ctosed. 
Once the pressure in the backflush vessel has been 
restored by means of gas. the backflushing can be 
so repeated on the sanne filter bank, or on the next bank of 
element by opening and closing the required filtering 
valves 56. and opening the appropriate backflush valve 
104 

If desired, instead of using the backflush vessel 
55 1 10. a punp 120. fitted with a controlled kickback loop, 
for liquid backflush, or a compressor (not shown) for gas 
backflush, can be used, as indicated in broken line in 
Figures. 
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In known slurry bed reactors in which gas is sub- 
jected to catalytic reaction, separation of liquid product 
from catalyst particles is effected externally, ie some of 
the slurry is removed from the reactor vessel, and all or 
part of the liquid separated therefrom outside the reac- s 
tor vessel, with the residue, which is then a dry catalyst 
or a slurry more concentrated in solids, returned to the 
reactor vessel. This separation can be by means of 
external hydrocydones or magnetic separation devices. 
However, such an arrangement has the drawbacks of 10 
requiring a multiplidty of hydrocydones with resultant 
multiplidty of pipes, valves and pumps, resulting in high 
capital costs. Furthermore, the separation is normally 
only partial, and hydrocydones are prone to erosion so 
that high maintenance and operating costs arise. is 

Instead, the withdrawwi slurry can be subjected to 
external decantation. ie the solids allowed to settle 
under quiescent conditions, and the resultant darified 
liquid product decanted. However, such decantation is 
slow, requires large high pressure vessels which need 20 
to be operated isothermally to prevent remixing due to 
convectton. separation is usually incomplete, pumps are 
required, capital costs are high, and a large catalyst 
inventory is required. 

Yet further, external filtration equipment can be 2s 
used. However, this is also capital intensive in view of 
the consideraWe piping and number of external vessels 
required. Furthermore, the slurry needs to be trans- 
ferred to the filtration equipment by means of pumps, 
syphons or pressure drops, which affect catalyst quality so 
negatively, "me handling of slurries from the reactor to 
the filtration equipment, and of thick slurries from the fil- 
tration equipment back to the reactor, is cumbersome 
and requires substantial mechanical equipment, instru- 
mentation and control equipment, which is capital irten- 35 
sive and also leads to high operating costs. 

It is believed that the installations 10, 100 with the 
internal filtration, apart from having the advantages 
hereinbefore set out. also have the following advan- 
tages over the known external separating means as 40 
hereinbefore desaibed. such as 

- slurry and catalyst handling and transfer systems 
and equipment in the form of pipes, pumps and 
tanks are largely eliminated, since the filter cakes 46 
are formed on the filter elements inside the reactor 
and, on backflushing. are directly dispersed back 
into the slurry bed of the reactor ; 

- the re-slun-ying of the filter cake, which requires 
some effort, is easily ^ected through the natural so 
turbulence present in the slun-y bed in the reactor, 

as a result of the gas bubbling through the slurry 
bed; 

- the filter elements 30 and filter cakes are at all times 
kept at process conditions which, in the slurry bed ss 

14, are practically Isothermal; 

- in the known reactors, should there be unplanned 
shut-downs, slurries and high melting pdnt liquids 



(waxes) in external filtration equipment can easily 
solidify on cooling, causing blockages; in the instal- 
lations 1 0, 100 it is easier to keep the reactor vessel 
12 at a sufficiently high temperature to prevent such 
cooling down, or to drain it, thereby substantially 
redudng the risk of blockages of filters; 
in the installations 10, 100. the catalyst inventory is 
kept to a minimum, ie catalyst costs are minimized, 
since backflushing of the internal filter elements 30 
occurs frequently enough to prevent excessive 
buiW-up, and hence temporary "loss", off catalyst in 
the filter cake; 

the catalyst in the filter cakes in the installations 1 0. 
100. and the liquid products, are always at the reac- 
tor process conditions, and there is thus reduced 
risk of deactivation of the catalyst and deterioration 
of the products, which can occur when external 
separation equipment is used and In whtoh it is dif- 
ficult to maintain these conditions; 
. being able to minimize the period that liquid prod- 
ucts are kept external to the reactor at the high iem- 
perature prevailing in the reactor 12 and which 
could othenwise lead to a deterioration off liquid 
product quality if subjected to these high tempera- 
tures for longer periods. 

Claims 

1 . A process for produdng liquid and, optionally, gas- 
eous products from gaseous reactants, character- 
ized in that the process comprises 

feeding gaseous reactants at a low level Into a 
slurry bed of solid partides suspended in a 
suspension liquid; 

allowing the gaseous reactants to react as they 
pass upwardly through the slun-y bed, thereby 
to form liquid and. optionally, gaseous prod- 
ucts; 

separating liquid product from the solid parti- 
cles by passing, in a filtration zone within the 
slurry bed. liquid product through a filtration 
medium in a first direction, so that a cake of the 
solid partides forms on the filtration medium; 
interrupting the passage of liquid product 
through the filtering medium; 
backflushing the filtering medium by passing a 
flushing fluid through the filtering medium in a 
second direction, opposite to the first direction, 
for at least a portion of the period that the liquid 
product passage is inten-upted. thereby to dis- 
lodge the cake from the filtering medium; 
subjecting the filtering medium to a waiting 
period during which no filtering or backflushing 
therethrough takes place, to enhance removal 
of the filter cake as a result of tuitoulence within 
the slun7 bed; and 

again passing liquid hydrocarbon product 
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through the filtering medium in the first direc- 
tion so that a cake of solid catalyst particles 
again forms on the filtering medium. 

2. A process according to Claim 1, characterized in s 
that the solid particles are catalyst particles for cat- 
alyzing the reaction of the gaseous reactants into 
the liquid product, and, when applicable, the gase- 
ous product. 

10 

3. A process according to Oaim 2, characterized in 
that the gaseous reactants are in the form of a syn- 
thesis gas stream comprising mainly cartjon mon- 
oxide and hydrogen, with the gaseous reactants 
reacting in accordance with Rscher-Tropsch syn- is 
thesis reactions, and with both liquid and gaseous 
hydrocarbon products being produced. 

4. A process according to Claim 2 or Claim 3, charac- 
terized in that the slurry bed is provided in a reactor so 
vessel, with unreacted reactants and any gaseous 
product being withdrawn from the vessel above the 
slun-y bed, and the separated liquid product also 
being withdrawn from the vessel, the slurry bed 
being characterized thereby that at least its filtration 2S 
zone is not mechanically mixed, with the catalyst 
particles in at least the filtration zone of the 8lun7 
bed thus being maintained in suspension by the tur- 
bulence created by the gaseous reactants passing 
through the slunry bed, and with the gas velocity 30 
through the slurry bed thus being sufficiently high to 
maintain at least the filtration zone of the sluny bed 

in a state of suspension. 

5. A process according to Claim 4, characterized in 35 
that the superficial gas velocity of gasses passing 
through the filtration zone is between 5 and 70 
cnVs. based on the filtration zone open cross-sec- 
tional area. 

40 

6. A process according to Claim 4 or Claim 5, charac- 
terized in that a plurality of the filtering media, 
arranged in banks, are provided, each filtering 
medium being provided an elongate filter ele- 
ment mounted in the vessel and comprising the f 11- 4s 
tering medium which is in cylindrical form and a 
filtrate outlet for withdrawing liquid product at one 
end thereof, with the passage of the liquid product 
through the filtering elements being effected by 
applying a pressure differential of up to 8 bar across so 
the filtering media of the elements and any cake 
build-up thereon. 

7. A process according to Qaim 6. characterized in 
that the pressure differentia) is effected by with- ss 
drawing the liquid product into a rundown vessel 
which is at a lower pressure than the reactor vessel, 
with the filtrate outlets of the filter elements being 



connected to the rundown vessel by means of liquid 
product conduits, with the flushing fluid being liquid 
product and/or gaseous product, and with the back- 
flushing including urging the flushing fluid through 
tiie conduits and filter elements in a direction oppo- 
site to the direction of normal tquid product flow 
during f iltration. 

8. A process according to Claim 7, characterized in 
that the backflushing is effected in pulse-like fash- 
ion, with an initial pulse of flushing \k\uki product 
and/or gaseous product, followed by at least one 
further pulse of flushing liquid product and/or gase- 
ous product. 

9. A process according to Claim 8, characterized in 
that each backflushing pulse comprises initiating 
flow of flushing fluid rapidly; and t>ackf lushing the 
elements rapidly with a volume of the flushing fluid. 

10. A process according to claim 9, characterized in 
that the backflushing includes, during the initial 
pulse, forcing residual liquid product in the liquid 
product conduits through the fitter elements in the 
second direction, t>y means of pressurized gaseous 
product. 

11. A process according to claim 10 characterized in 
that, during the initial backflushing pulse, the resid- 
ual liquid product is forced through a restriction ori- 
fice in the conduit below each filter element 

12. A process according to any one of claims 7 to 11 
inclusive, characterized in that the pressure differ- 
ential across the filtering media and any filter cake 
build-up thereon during backflushing is up to 10 bar 
depending on the properties of the filter cake. 

13. A process according to any one of claims 7 to 12 
inclusive, characterized in that the waiting period Is 
t)etween 15 and 60 minutes. 

14. A process according to any one of the preceding 
claims, characterized in that the backflushing of the 
filtering medium is effected by passing a flushing 
liquid through the filtering medium. 

15. An installation for producing liquid and, optionally, 
gaseous products from gaseous reactants, charac- 
terized in that the installation comprises 

a reactor vessel having a slurry bed zone 
which, in use. will contain a slurry bed of solid 
partk:les suspended in a suspension Ikjuid; 
a gas inlet in the vessel at a low level within the 
slurry bed zone, for \ntro6ucinQ gaseous reac- 
tants into the vessel; 

a gas outlet in the vessel above the slurry bed 
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zone, for withdrawing unreacted gaseous reac> 
tants arxi, when present, gaseous products 

from the vessel; 

a plurality of filter elements mounted in a flltra> 
tion zone located within the slurry bed zone, 
each filtering element providing a filtering 
medium: 

liquid displacement means for displacing liquid 
product through the fittering medium in a first 
direction, while solid particles build up as a 
cake on the filtering medium; and 
backflushing means for passing a flushing fluid 
through the filtering medium in a second direc- 
tion, opposite to the first direction, from time to 
time, thereby to dislodge the cake from the fil- 
tering medium. 

16. An installation according to Claim 15, characterized 
in that the filter elements are of elongate form, with 
the filtering medium being of cylindrical form and 
enclosing a filtrate collecting zone, and with a fil- 
trate outlet for withdrawing liquid product, being 
provided at one end thereof. 

17. An installation according to Claim 16, characterized 
in that the filter elements are located vertically with 
their filtrate outlets directed downwardly, and are 
anranged in a plurality of banks each comprising a 
number of the filter elements. 

18. An installation accoiding to Claim 1 7, characterized 
in that it includes a primary conduit leading from the 
filtrate outlet of each filter element, a secondary 
conduit into which the primary conduits of all the fil- 
ter elements of one of the banks of filter elements 
tie. and a tertiary conduit into which all the second- 
ary conduits tie and which leads to a rundown ves- 
sel. 

19. An Installation according to Claim 18, characterized 
in that the liquid product conduits and rundown ves- 
sel form part off the backflushing nrteans. with the 
rundown vessel then also constituting a flushing 
fluid vessel and the liquid product conduits also 
constituting flushing fluid conduits. 

20. An installation according to Claim 18, characterized 
in that it includes a flushing flukJ vessel and a flush- 
ing fluid conduit leading from the flushing fluid ves- 
sel to the secondary conduits. 

21. An installation according to Claim 19 or Claim 20. 
characterfzed in that the backflushing means 
includes at least one quick opening valve fbr effect- 
ing backflushing in pulse-like fashion, in one of the 
flushing fluid conduits; and pressurizing means fbr 
pressurizing the flushing fluid vessel so that t>ack- 
flushing is effected by pressurizing the flushing fluid 



vessel, with the vessel containing some flushing 
flukJ. and then actuating the quick opening valve 
until the desired volume of flushing fluid gas has 
passed through the filter elements of one of the 
5 banks of the filter elements in the second direction. 

22. An installation according to any one of Claims 18 to 
21 inclusive, characterized in that the backflushing 
means includes a restriction orifice In tiie primary 
10 conduit of each filter element 

PatentansprQche 

1. Ein Verfahren zur Herstellung flussiger und wahl- 
is weise gasfOrmiger Produkte aus gasfOrmigen 
Reaktanden. dadurch gekennzeichnet, daB das 
Verfahren einschlieBt 

die Einleitung gasfOrmiger Reaktanden an 
20 einer tiefliegenden Stelle in ein Aufschldm- 

mungsbett aus fasten, in einer Suspensions- 

flQssigkeit suspendlerten Partikein; 

die den gasffirmigen Reaktanden gebotene 

MOglichkeit zu reagieren, wShrend sie durch 
25 das Aufschiammungsbett nach oben steigen 

und dabei flQssige und wahtweise gasfOrmige 

Produkte bilden; 

die Abtrennung von flQssigem Produkt von den 
festen Partikein, indem das flQssige Produkt in 

30 einer Filtrationszone innerhalb des Aufschiam- 

mungsbettes in einer ersten Richtung ein Fil- 
termedlum passiert, so daB auf dem 
Filtermedium aus den festen Partikein ein 
Kuchen gebildet wird; 

35 die Unterbrechung der Passage von flOssigem 

Produkt durch das Filtermedium; 
das SpQIen des Filtermediums, indem ein SpQI- 
fluid das Filtermedium in einer zweiten. gegen- 
uber der ersten entgegengesetzten Richtung 

40 passiert fOr mindestens einen Teil des Zeit- 

raums, in dem die Passage des flQssigen Pro- 
duktes unterbrochen ist, und der Kuchen dabei 
vom Filtermedium abgelOst wird; 
eine dem RItermedium verordnete Wartezert, 

4S wdhrend der keine Filtration oder SpOlung dort 

hindurch stattfindet, um das Entfernen des Fil- 
terkuchens infblge der Turbulenz innerhalb des 
Aufschiammungsbettes zu verbessern; und 
die erneute Passage von flOss'igem Kohlen- 

50 wasserstoffprodukt durch das Filtermedium in 

der ersten Richtung, so daB auf dem Filterme- 
dium wiederum ein Kuchen aus festen Kataly- 
satorteilchen gebildet wird 

55 2. Ein Verfahren nach Anspruch 1 , dadurch gekenn- 
zeichnet, da3 die festen Partikel Katalysatorteil- 
chen zur Katafyse der Reaktion der gasfOrmigen 
Reaktanden zum flQssigen Produkt und. wenn 
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zirtreffend. zum gasfOrmigen Produkt sind. 

3. Ein Verfdhren nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die gasfOrmigen Reaktanden in Form 
eines Stroms aus Synthesegas vorliegen, das in 
der Hauptsache aus Kbhienmonoxid und Wasser- 
stoff besteht, und die gasfOrmigen Reaktanden 
gennaB dem Fischer-Tropsch-Verfaliren miteinan- 
der reagieren, vwobei sowohl flOssige als auch gas- 
^mige Kbhienwasso'^stoffe gebildet warden. 

4. Ein Verfahren nacli Anspruch 2 Oder 3. dadurch 
gekennzeichnet, da6 das Aufschldmmungsbett in 
einem Reaktionsgef&O vorliegt. wobei nrcht umge- 
setzte Reaktanden und gasfflrmige Produkte aua 
dem GefaB oberhalb des Aufschlftmrnungsbettes 
abgezogen weitien, und das abgetrennte flOssige 
Produkt eberrfalls aus dem GefdQ abgezogen wird, 
das Aufschiammungsbett sich dadurch auszeich- 
net, daB zumindest seine Fiitratk}n8zone nicht 
mechanlsdi durchmischt wild, die Katalysatortell- 
chen zumindest in der Filtrationszone des Auf- 
schiammungsbettes auf diese Weise in 
Suspension gehaiten warden aufgrund der Turbu- 
lenz, die durch die gasfOrmigen Reaktanden bei 
der Passage durch das Aulschldmniungsbett 
erzeugt wird, und die Gasgeschwindigkeit im Auf- 
schiammungsbett somlt ausreichend hoch ist, um 
zumindest die Filtrationszone des Aufschiam- 
mungsbettes Im Zustand einer Suspension zu hal- 
ten. 

5. Ein Verfahren nach Anspruch 4, dadurch gekenn- 
zeichnet, daB die an der Oberf lache hen^chende 
Gasgeschwindigkeit der die Filtrationszone passie- 
renden Gase zwischen 5 und 70 cm/sek. betragt. 
bezogen auf die offene Querschnittsflflche der Rl* 
tratk)nszone. 

6. Ein Verfahren nach Anspruch 4 oder Anspruch 5, 
dadurch gekennzeichnet. daft eine Vielzahl von in 
Reihen angeordneten Filtermedien zur VerfOgung 
stehen, wobei jedes Filtermedium durch ein Idngli- 
ches, im GefAB montiertes Fifteraiement bereifge- 
halten wird. welches das in zylindrischer Form 
vorliegende Filtermedien enthdtt und an einem 
Ends einen Filtratabiauf fur das Abziehen von f lOs- 
sigem Produkt aufweist und die Passage des f (Qssi- 
gen Produktes durch die Fifterelemente unter 
Anwendung eines Druckunterschieds von bis zu 8 
bar uber den Rftermedien der Elemente und darauf 
gebildeten Kuchen erfoigt 

7. Ein Verfahren nach Anspruch 6, dadurch gekenn- 
zeichnet daB der Druckunterschied durch Abzie- 
hen desflQssigen Produktes in eine Vbrfage erzieK 
wird, die unter einem im Vergleich zum Reakb'ons- 
gefaB niedrigeren Druck steht. wobei die Filtratab> 



laufe der Filterelemerrte mit Hilfe von 
ROsslgprodukHeitungen mit der Vorlage vert>unden 
sind, das SpOtfluid ein flQssiges und/oder gasfOrmi- 
ges Produkt ist und die Spulung einschlieBt, und 
5 das SpOtfluid in einer Richtung durch die Lertungen 
und Fifterelemente gedruckt wird, die entgegenge- 
setzt zu der des normalem FlOssigproduktstroms 
wdhrend der Rttration ist. 

fo 8. Ein Verfahren nach Anspruch 7. dadurch gekenn- 
zeichnet, daB die SpQiung pulsierend erfblgt mit 
einem Initialimpuls des f IQssigen und/oder gasfOr- 
migen Spulmittels. gefolgt von mindestens einem 
weiteren Impuls des flOssigen und/oder gasfOrmi- 

IS gen SpOtmrttels. 

9. Ein Verfahren nach Anspruch B, dadurch gekenn- 
zeichnet, daB jeder SpOlimpuls ein schnelles Initia- 
llsieren des SpQtfluidstroms und eine schneile 

20 SpQIung der Elemente mit einem Teil des SpQIf lukJs 
beinhaltet 

10. Ein Verfahren nach Anspruch 9, dadurch gekenn- 
zeichnet, daB die Spulung wahrend des Initialim- 

35 pulses das DrOcken von restlichem flQssigen 
Produkt in den FlOssigproduktiertungen durch die 
RKerelemente in der zwetten Richtung mit Hllfe von 
unter Druck stehendem gasfOrmigen Produkt ein- 
schlieBt. 

30 

11. Etn Verfahren nach Anspruch 10, dadurch gekenn- 
zeichnet. daB wahrend des anfanglichen SpOlim- 
pulses das restliche flOssige Produkt durch eine 
DrosselungsOffnung In die Leitung unter jedem Fi>- 

35 terelementgedrOoktwiid. 

12. Ein Verfahren nach einem der AnsprOche 7 bis ein- 
schlieBlich 11, dadurch gekennzeichnet, daB der 
Druckunterschied quer durch die Filtermedien und 

40 einen darauf gebildeten Fitterkuchen wahrend des 
SpQlens in Abhangigkeit von den Eigenschaften 
des Fliterkuchens bis zu 10 bar betrdgt. 

13. Ein Verfahren nach einem der AnsprQche 7 bis ein- 
45 schlleBrich 12. dadurch gekennzeichnet, daB die 

Wartezeit zwischen 15 und 60 Minuten betragt. 

14. Ein Verfahren nach irgendeinem der vorstehenden 
AnsprOche, dadurch gekennzeichnet, daB die SpQ- 

60 lung des Filtermediums durch Durchleiten einer 
SpQfflusslgkeit durch das Filtemiedlum erfblgt. 

15. Eine Aniage zur Herstellung flussiger und wahl- 
weise gasfOrmiger Produkte aus gasfOrmigen 

55 Reaktanden, dadurch gekennzeichnet, daB die 
Aniage 

ein ReaktionsgefaB, das Qber eine Zone mit 
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einem Aufschlftrnmungsbett verfOgt, die wah- 
rend des Betriebs ein Aufschiammungsbett 
aus festen Partiketn enthait, die in einer Sus- 
pensionsflQssigkeit suspendiert sind; 
etnen GaseinlaB am GeffiB an einer tiefliegen- 5 
den Steile innertialb der Zone des Aufschldm- 
mungsbettes fOr die Einleitung gasfOrmiger 
ReaKtanden in das GefaB; 
eine GasaustrittsOffnung am GefdB oberhalb 
der Aufschldmrnungsschrchtzone fQr das io 
Abziehen von nicht umgesetzten gasfOrmigen 
Reaktanden und, wenn vorhanden. gasfOrmi- 
ger ProduWe aus dem GefSB; 
eine Vielzahl von Fiiterelementen, die in einer 
Rtrationszone inneriialb der Aufechfam- is 
mungsbettzone montiert sind, wobei jedes HI- 
terelement ein Filtermedium bereithdit; 
FlOssigkettsverdrdngungsmittel zur Verdrdn- 
gung von flQssigem Produkt durch das Fitter- 
medium in einer ersten Richtung, wahrend 2o 
feste Partikel airf dem Filtermedium einen 
Kuchen bilden; und 

SpOImittel zum zeitweiligen OurchfluB eines 
SpQIfluids durch das Filtermedium in einer 
zwelten zur ersten entgegengesetzten Rich- 2S 
tung, urn dadurch den Kuchen vom Filterme- 
dium abzutosen. 

16. Eine Aniage nach Anspruch 15, dadurch gekenn- 
zeichnet, daB die Filterelemente in Idnglicher Form ao 
vorliegen, wobei das Filtermedium eine zylindri- 
echer Fonn aufweist und eine das Fittrat sam- 
melnda Zone einschlieOt und an einem Ende einen 
FiltretaUauf zum Abziehen von flOssigem Produkt 
auAweisen. ss 

17. Eine Aniage nach Anspruch 16. dadurch gekenn- 
zeichnet, daB die Fiitere)en)ente mit ihren nach 
unten gerichteten Fittratabiaufen senkrecht und in 
mehreren Reihen angeordnet sind, die jewells eine 40 
Anzahl Filterelemente enthalten. 

18. Eine Aniage nach Anspruch 17, dadurch gekenn- 
zeichnet, daB eie eine PrimSrleifung einschlieBt, 

die vom Filtratablauf jedes FllterfilementB fQhrt. und 4S 
eine zweite Leitung, in wetche die Primdrleitungen 
aller Filterelemente einer der Filterelementrethen 
mOnden. sowie eine dritte Leitung, in die aile 
Sekundarleitungen mOnden, die dann in eine Vor- 
lagefuhrt. so 

19. Eine Aniage nach Anspruch 18, dadurch gekenn- 
zeichnet. daB die FlQssigproduktleitungen und die 
Vorlage Teile der Spuleinrichtung sind, wobei die 
Vorlage dann auch ein SpOlfluidgefaB darstellt und ss 
die FlQssigproduktlertungen auch SpOlfluidteTtun- 
gen sind. 



20. Eine Aniage nach Anspruch 18. dadurch gekenn- 
zeichnet, daB sie ein SpQIfluidgefdB und eine SpOl- 
fluidleitung einschlieBt. die vom SpOlfluidgefaB in 
die Sekundarleitungen fOhrt. 

21. Eine Aniage nach Anspruch 19 oder 20, dadurch 
gekennzeichnet, daB die SpQielnrichtung minde- 
stens ein SchnellOffnungsventll in einer der SpQl- 
fluidleitungen zur DurchfOhrung der impulsweise 
erfolgenden SpOlung einschlieBt, sowie eine Druck- 
aufbauvon-lchtung fQr das Unterdrucksetzen des 
SpQtfluidgefaBes, so daB die SpQIung dadurch 
erfolgt. daB man das SpOlfluidgefaB unter Druck 
setzt, wobei das GefaB etwas Spulfluid enthdlt, und 
anschlieBend das SchneitOffnungsventii betatigt, 
bis das gewOnschte Volumen SpQKIuidgas die Fil- 
terelemente von einer der Filterelementreihen in 
Gegenrichtung passiert hat. 

22. Aniage nach einem der Anspruche 18 bis ein- 
schlieBiich 21, dadurch gekennzeichnet, daB die 
SpQleinrk^htung eine Drosselungsdffnung in der 
Primaneitung von jedem Fitterelement einschlieBt. 

Revendications 

1 . ProcM^ pour produire des produits liquides et de 
maniftre facultative, des produits gazeux a partir de 
r6actifs gazeux, caract6ris6 en ce que le procM6 
comprerxl .* 

I'alimentation en r^actifs gazeux a un niveau 
infdrieur dans un lit de boue liqukte de jDarticu- 
les solides en suspension dans un liquide de 
suspension ; 

I'autorisation pour que ces r6actifs gazeux r^a- 
gissent lorsqu'ils passent vers le haut a travers 
le lit de boue liquide. pour former ainsi des pro- 
duits liquides et, de manidre facultative, des 
produits gazeux ; 

la s^aration du produit liquide des particules 
solides en passant, dans une zone de filtration 
a Tintarieur du lit de boue liquide, le produit 
liquide a travers un milieu de filtration dans un 
premier sens, de sorte qu'une croQte des parti- 
cules solides se fbrme sur le milieu de filtration 

rinterruption du passage du produit liquide a 
travers le milieu de filtrage ; 
le ringage a contre courant du milieu de filtrage 
en passant un fluide de ringage a travers le 
milieu de fittrage dans un second sens, opposa 
au premier sens, pour au moins une partie de 
la pariode pendant laquelle le passage du pro- 
duit liquide est interrompu. pour daioger de ce 
fait la croOte du milieu de filtrage : 
la soumission du milieu de filtrage a une 
pdriode d'attente pendant laquelle aucun fil- 
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trage ou aucun rin^ge & contra ooumnt d tra- 
vere ce dernier n'a lieu, pour anri^liorer 
renldvement da la crcQte de f ittraga en conse- 
quence d'une turbulence h rint6rieur du lit de 
boue liquide : et 

le passage renouveid du produit dlrydrocar- 
bure liquide d. travers le milieu de filtrage dans 
le premier sens de sorte qu'une croOte de par- 
ticules solides de catalyseur se forme de nou- 
veau sur le milieu de filtrage. 

2. Proc6d6 selon la re^endication 1 , camct6ris6 en ce 
que les particules solides sont des particules de 
catalyseur pour catalyser la reaction des r^acttfs 
gazeux dans le produit liquide, et quand on peut 
rappfiquer, le produit gazeux. 

3. Proc6d6 selon la rwendication 2, caract6ris6 en ce 
que tes rdactife gazeux sont sous (a forme d'un f lot 
de gaz de synthdse comprenant principalement du 
monoxyde de cartjone et de rhydrog^ne, les r6ac- 
tifs gazeux r^gtssant selon des reactions de syn- 
thtee de Fischer-Tropsch, et des produits 
d'hydrocarbure liquides et gazeux ^nt tout deux 
produits. 

4. Proc6d6 selon >a revendication 2 ou la revendica- 
tion 3. caract6ri$6 en ce que le lit de boue liquide 
est dispose dans une cuve de r6acteur, les r^actifs 
n'ayant pas rkaiQ) et tout produit gazeux 6tant 
extraits de la cuve au-dessus du lit de boue liquide. 
et le produit liquide s6par6 6tant ^gatement extrait 
^ partir de la cuve, le lit de boue liquide 6tant carac- 
t6ris6. de ce fait, en ce qu'au moins sa zone de f !!• 
tration n'estpas m6lang6e de fagon m6canique, les 
particules de catalyseur dans au moins la zone de 
filtration du lit de boue liquide ^ant ainsi mainte- 
nues en suspension par la turbulence cr^^e par les 
r6actifs gazeux passant d travers le lit de boue 
liquide, et la vitesse du gaz travers le lit de boue 
liquide ^nt ainsi suffisamment dev6e pour mam- 
tenir au moins la zone de filtration du lit de boue 
liquide dans un 6tat de suspension. 

5. Proc6d6 selon la re/endication 4, caract6ris6 en ce 
que la Vitesse superficielle du gaz passant d travers 
la zone de f iltration est comprise entre 5 et 70 amis, 
sur la base de la surface en coupe tarisversate 
ouverte de la zone de filtration. 

6. ProcMd selon la revendication 4 ou la revendica- 
tion 5, caract^isd en ce qu'une plurality des milieux 
de filtrage, agency en rang^es, sont pr^vus. che- 
que milieu de filtrage dtant muni d'un ^^ment de fil- 
trage allongd mont6 dans la cuve et comprenant le 
milieu de f atraga qui a une forme cyiindrlque et une 
sortie de produits filtr6s pour extraire le produit 
liquide au niveau d'une extrdmitd particulidre de ce 



dernier, le passage du produit liquide k travers les 
elements de filtrage 6tant effectud en appliquant un 
diff^entiel de pression aliant jusqu'd 8 fctars de part 
et d'autre des milieux de filtrage des 6l^ents et de 
5 toute croOte accumul^ sur ces derniers. 

7. Proc4ti^ selon la revendication 6, caract^ris^ en ce 
que le diff^rentiel de pression est r^is^ en 
extrayant le produit liquide dans une cuve de r^cu- 

w p^ration qui est k une pression inf^rteure k la cuve 
de r^ctQur, les orifices de produits filtrds des ele- 
ments de filtrage etant relies e la cuve de recupera- 
tion au moyen de conduites de produit liquide, le 
fluide de rinQage etant un produit liquide et/ou un 

IS produit gazeux, et le rin^age e contre courant com- 
prenant la poussee du fluide de rin^age k travers 
les conduites et les elements de filtrage dans un 
sens oppose au sens de recoulement normal du 
produit liquide pendant ta filtration. 

20 

8. Precede selon la revendication 7, caracteris6 en ce 
que le ringage k contre courant est effectue k ta 
maniere d'une Impulsion, avec une impulsion inl- 
tiale de produit liquide et/ou de produit gazeux de 

£5 ringage. suivi par au moins une impulsion suppie- 
mentaire de produit liquide et/ou de produit gazeux 
de ringage. 

9. Precede selon la revendication 8, caracterise en ce 
30 que chaque impulsion de ringage k contre courant 

oomprend I'amorgage rapide de reooulement du 
fluide de ringage; et le ringage rapide k oontre cou- 
rant des elements rapidement avec un certain 
volume du fluide de ringage. 

35 

10. Ptxx^ede selon la revendication 9, caracterise en ce 
que le ringage ei contre courant comprend. pendant 
{'impulsion initiale. la poussee du produit liquide 
residue! dans les conduites de produit liquide k tra- 

40 vers les elements de filtrage dans le second sens, 
au moyen d'un produit gazeux pressurise. 

11. Precede selon la revendication 10 et caracterise en 
ce que, pendant impulsion initiale de ringage k 

4S contre courant, le produit liquide residue! est 
pousse k travers un orifice de limitation dans la 
oondurte au-dessous de cfiaque element de f iitre. 

12. Procedd selon I'une queloonque des revendicalions 
so 7 e 11 incluses, caracterise en ce que le differentiel 

de pression de part et d'autre des milieux de filtrage 
et d'une quelconque croOte de filtrage accumuiee 
sur ces derniers pendant le ringage k contre cou- 
rant peut alter jusqu'e 10 bars en fonction des pro- 
55 prietes de la croOte de filtrage. 

13. Procede selon I'une quelconque des revendications 
7 d 12 induses, caracterise en ce que la periode 
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d'attente est comprise entre 15 et 60 minutes. 

14. Proc6d6 selon i'une queiconque des revendications 
pr6c6dentes. caract^is6 en ce que le ringage k 
centre courant des milieux de fIJtrage est effectu6 
en passant un liquide de ringage k travers les 
milieux defittraga. 

15. Installation pour produire des produits llquides et, 
de manl^ra facultative, des produits gazeux k partir 
de rtectife gazeux, caract^risde en ce que I'insta)- 
lationcomprend: 

une cuve de r^cteur ayant une zone de lit de 
t)oue liquide qui. en fonctionnement, va conte- 
nir un (it de boue liquide de particules soiides 
en suspension dans un liquide de suspension ; 
une entrde de gaz dans (a cuve k un niveau 
inf6rieur k t'int^ieur de (a zone de lit de tsoue 
liquide, pour Introduire des r^actifs gazeux 
dans la cuve ; 

une sortie de gaz dans )a cuve au-dessus de la 
zone de lit de boue liquide. pour extraire, k par- 
tir de la cuve, des rtoctifs gazeux n'ayant pas 
r^agi et, quand II y en a, des predicts gazeux ; 
une plurality d'6l6ments de filtrage months 
dans une zone de filtration s>tu6e & I'int^ieur 
de la zone de lit de boue liquide, chaque klk- 
ment de filtrage r^alisant un milieu de filtrage : 
des moyens de d^lacement de liquide pour 
d^lacer un produit liquide k travers ie milieu 
de ftHrage dans un premier sens, tandts que 
des particules sofides s'aocumulent comme 
une croCtte sur le milieu de filtrage ; et 
des moyens de ringage k centre courant pour 
passer un lluide de rin^ge k travers le milieu 
de filtrage dans un second sens, oppose au 
prenruer sens, de temps en temps, pour d^loger 
de ce fait la croOte du milieu de filtrage. 

16. Installation selon la revendication 15, caract6ris6e 
en ce que les 61^ents de filtrage sont de forme 
allong6e, le milieu de filtrage 6tant de forme cylin- 
drique et errtourant une zone de recueillement de 
produits f iltrto, et une sortie de produits f iltr^s, pour 
extraire un produit liquide. ^nt pr^vue au niveau 
d'une extr^mit^ particulidre de ce dernier. 

17. Installation selon la revendication 16, caract6ris6e 
en ce que les 6i6ments de filtrage sont positionn^s 
verticalement, leurs sorties de produits filtr^ ktani 
dirigSes vers le bas, et sont agenc6s en une plura- 
lity de rang^es. chacune comprenant un certain 
nombre des 6i6ments de filtrage. 

18. Installation selon la revendication 17, caract^risde 
en ce qu'eile comporte une conduite primaire che- 
minant k partir de la sortie de produits f ittrds de 



chaque 6}6ment de filtrage, une conduite secon- 
daire dans taquelle les conduites primaires de tous 
les 6l6ments de filtrage d'un des bancs des &k- 
ments de filtrage sont f ix^es, et une conduite ter- 
5 tiaire dans (aquelie toutes les conduites 
secondaires sont f ixtes et qui oonduH k une cuve 
de r6cup6ration. 

ia Installation selon la revendication 18, caract^ris6e 
10 en ce qua les conduites de produit liquide et la cuve 
de r^cup^tion forment une partie des moyens de 

ringage k centre courant, la cuve de r6cup6ration 
oonstituant alors Element une cuve de fiuide de 
ringage et les conduites de produit liquide const!- 
IS tuant 6galement des conduites de fiuide de ringage. 

20. Installation selon la revendication 18, caract6ris6e 
en ce qu'eile comprend une cuve de fiuide de rin- 
gage et une conduite de fiuide de ringage chemi- 

so nant depuis la cuve de fiuide de ringage jusqu'aux 
conduites secondaires. 

21. Installation selon la revendication 19 ou la revendi- 
cation 20, caract6rts6e en ce que les moyens de 

ss ringage k contre courant comportent au moins une 
vanne k ouverture rapide pour effectuer un ringage 
k contre courant k la mani^e d'une impulsion, dans 
une des conduites de fiuide de ringage : et des 
moyens de pressurisation pour pressuriser la cuve 

30 de fiuide de ringage de sorte qu'un ringage k contre 
coutant est effectud en pressurisant la cuve de 
ftuide de ringage, la cuve contenant une certaine 
quantity de fiuide de ringage, et ensuite en action- 
nant la vanne k ouverture rapide jusqu'd ce que le 

35 volume souhait6 de fiuide de ringage soit pass6 k 
travers les ^idments de filtrage d'une des rangdes 
des ^l^ents de fittrage dans te second sens. 

2Z Installation seion I'une queiconque des revendica- 
40 tions 18 & 21 induses. caract^sde en ce que les 
moyens de ringage k contre courant comprennent 
un orifice de limitation dans la conduite primaire de 
chaque ^6ment de filtrage. 

45 
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